In 154 clinical cases requiring laminectomy at any part of the spinal column, the laminae were removed using a micro bone saw. Immediately after the laminectomy two surgeons using a microscope examined the field for any damage to the dura, the spinal cord, the nerve roots and the epidural vessels. No injury to the spinal cord or the nerve roots was observed. In 5 patients the dura were lacerated for a length of up to 10 mm, and in all the patients adhesions were present due to previous operations. Epidural vessels were severed in 18 cases. The method is useful and less time-consuming than conventional laminectomy.
Introduction
In spinal operations laminectomy can be time consuming. The purpose of this technical article is to describe a method of en bloc laminectomy using a micro bone saw, based on the authors' personal experience in 154 clinical cases.
Materials and methods
Preoperatively the thickness of the lamina at the site to be resected is measured by computerised tomography (CT) scan. After carefully detaching the paravertebral muscles, the ligamentum flavum at the caudal side of the lamina to be resected is transected. Next, the adjacent spinal processes rostral and caudal to the intended lamina are resected with a cutter. Using a micro bone saw (Depuy Ace Medical, Warsaw, Indiana, USA) a cut is made from the aspect medial to the facet joint capsule to the median aspect in a slightly diagonal direction. A micro bone saw with a blade with a width of 10 mm is used. Safety is ensured by placing a stopper on the blade taking into account the thickness of the lamina, which is learnt from the preoperative CT scan.
This surgical method was used in all spinal cases requiring laminectomy from May 1995 till June 1998. After laminectomy was completed two surgeons using an intraoperative microscope examined the surgical field to determine the presence of any damage to the dura, spinal cord, nerve root and epidural vessels. As listed in Table 1 , investigated parameters included patient age, sex, underlying disease, laminectomy level, number of laminae resected, operative time, intraoperative blood loss, and complications at the time of laminectomy.
Results
There were a total of 154 patients: 102 men and 52 women, with a mean age of 54±16 years. The underlying disease was spinal cord tumor in 46 cases, lumbar canal stenosis in 43, lumbar disc hernia in 39, ossification of the spinal ligament in 6, Arnold-Chiari malformation in 5, spondylolisthesis in 4, and miscellaneous in 11.
The laminectomy level included all vertebrae from the atlas to sacrum, with a total of 348 laminae resected. The lumbar vertebrae were overwhelmingly represented: L4, 72 laminae; L5, 44 laminae; L3, 40 laminae. The operative time averaged 201±117 min and mean blood loss was 352±474 g.
Regarding complications at the time of laminectomy, there was no injury to the spinal cord or nerve root. The dura was lacerated for a length of 5~10 mm at 5 sites in 5 cases. The dural lacerations were only present in cases with previous spinal operations in which the dura bulged out markedly, and adhesions were present between the dura and lamina, suturing was easy to perform. In 18 cases epidural vessels were severed, but in all cases the bleeding was readily controlled. There was no nerve damage observed.
Discussion
In operations such as resection of spinal tumors in which extensive manipulations within the spinal canal are required, a major concern is the achievement of laminectomy at the least risk. In the lumbar spine osteoplastic laminectomy using a chisel [1, 3] is a good method which, however, is only being applied by a limited number of surgeons. Recently, the thread saw has been developed [4] . This is a safe method because the laminae are resected from the medial toward the lateral side of the spinal canal. En block laminectomy is also feasible, and the laminae are easily returned to their original position. However, passage of a thin thread saw through the spinal canal in the presence of tumor or herniated disc is difficult and requires particular technical skill and much time.
Based on experiments we assumed that the use of a micro bone saw to sever the laminae would be associated with little risk of nerve injury. Prior to applying the technique in clinical cases we performed total laminectomy (C1-L5) using a micro sagittal saw (Zimmer) in cadavers prepared for student teaching. We were able to complete right-left total laminectomy (48 laminae) within 60 min. Observation with a magnifying glass revealed that when the medial side of the facet joint was cut the root fixed in formalin was also intact. Considering that it would be important to know the thickness of the lamina at the resection site at the time of amputation, five sets of bleached bones were borrowed from the department of anatomy, and the thickness of each lamina was measured. It is vital to keep in mind the mean value of the thickness of the lamina at each level when undertaking laminectomy.
Based on the above research we performed laminectomy with the same technique in actual clinical cases. As explained complications were limited to 5 dural lacerations each measuring less than 10 mm. Absolutely no spinal cord or nerve root injury was evident. However, in cases of spinal cord tumor or inflammation, the epidural vessels are well developed and swollen, and were cut in 18 of our patients. The bleeding was however easily controllable by covering the site with cotton or other hemostatic material.
The described en bloc laminectomy performed using a micro bone saw makes it possible to completely restore the resected laminae to their anatomical position [2] , and was associated with only little scar tissue formation. It is also useful in preventing spinal deformity.
Mp, myxopapillary; IM, intramedullary; Achon, Achondroplasia; OPLL, ossification of posterior longitudianl ligament; OLF, ossification of ligamentum flavum; LSCS, lumbar spinal canal stenosis; dr, dural laceration; vessel, cut epidural vessels and bleeding 
